Two field experiments were carried out during 2016 and 2017 sumer seasons at the farm of the Agricultural Research Station in Al Sabhia, Alexandria, Egypt, to study the response of two sweet sorghum varieties to three mineral phosphates (calcium mono phosphate 12.5 P2O5) levels and two bio-fertilizer (phosphorein) levels on plant growth and its sugar content. The experiment was set up as Split-split plot design in three replications, the main plots were assigned to two sweet sorghum varieties viz., Sugar drip and Mn 4080 and sub plots were occupied with three levels of calcium mono phosphate (0, 100 and 200 kg/fed). Phosphorein inoculation (uninoculation, and inoculation) were arranged in the sub-sub plots treatments. The studied plant characters i.e. weight (g), height (cm), stalk diameter, saltk sugar content (%), leaf weight/plant (g), leaves number, nodes number, leaf length (cm) and leaf width. The results indicated that the effect of mineral and biofertilizer levels had significant effect on yield, yield components and quality traits, varieties differed significantly in all studied characters in both seasons.The highest former traits produced by Mn-4080 and Sugar drip variety. The highest values of plant attributes were obtained by Sugar drip variety with 200 kg/fed (super phosphate 12.5% P2O5) with inoculation by phosphorein.
INTRODUCTION
Sweet sorghum (Sorghum biocolor L.) is planted mainly for syrup, which is called Black honey. It is one of the major sources for syrup production (Osman et. al., 2005 and Mohamed et. al., 2006) . It is considered as a C4 plant and Characterized by high stalk and sugar yield (Antonopoulou et al., 2008) . Sweet sorghum has taller plant height and possess high biomass (Turhollow et al., 2010) . Furthermore, stalk of sweet sorghum produce juice that has high sugar content, which can be used as a main source of ethanol production (Hons et al., 1986 and Yang 2005) , whereas grain of sorghum can be also used as food, feed and functional food (Sumaryono, 2006) . The high sucrose rate of its stalk is not as much as sugarcane and sugar beet plants as well as it has a lower water requirement and drought tolerant, also, its speedy growth rate, early ripeness, high energy value in addition suitable to sub-tropical and temperate region of the world (Rego et al., 2003 and McLaren et al. 2003) . Sorghum grain and juice can be also used to produce other kind of industrial products such as bioplastic, beverages, syrup and also bioethanol. Therefore, this leads to save sugar cane yield for sugar production and reduce the gap between sugar production and consumption which reached 1.10 million t/year in Egypt (CCSC 2010) .
Many characters like green stalk yield, stalk sugar %, stalk juice extractability and grain yield have been proved as major contributors to its economic superiority (Almodares et al., 2008) . Variety development is, however, firstly based on the exploitation of genetic variability of the genotypes with the traits of interest (Makanda et al., 2009) Productivity of sweet sorghum is influenced by many factors. Variety was one of the most decisions. There is a great difference among sorghum varieties in stalk dimension, yield and its components (Mohamed et al., 2006) . Sweet sorghum varieties showed significant differences in leaf area, plant height and diameter, % of sucrose, purity, juice and syrup extraction, stripped stalk, juice and syrup yields (Ismail et. al., 2007 and Aly et al., 2008) .
Different phosphorous fertilizers are considered as one of the main sources to provide with the requirements of plants in arid and semi-arid areas of the world. However, the adverse effects of mineral phosphorous fertilizers have restricted their application, especially in dry regions. A significant increase in yield production of Phaseolus mango was obtained by applying a mixed animal manure and phosphorus solubilizing bacteria fertilizer (Daneshian et al., 2002) . Application of phosphorus fertilizer in moderate drought stress had an increase effect on biomass production and water use efficiency. Appropriate soil, P, biofertilization and choice of varieties seriously effaced on crop productivity and soil sustainability the highly values (Benlhabib et al., 2014) .
Phosphorous fertilizer application along with phosphorus solubilizing bacteria had a better effect on yield production compared to sole chemical phosphorous fertilizer application (Elkhatib et al.,2009; Gill and Dellon, 1995) . The seed inoculation by both Tricoderma and Pseudomonas bacteria have a more efficient effect on nitrogen and phosphorus absorption, grain weight, floret in kernel, stalk weight and grain yield of sorghum in a vertisoils. Seed inoculation by Pseudomonas resulted in 6 to 8% higher yield compared to control while inoculation by Tricoderma recorded 28 to 30% increase in grain yield. The combined seed inoculation by fungi and bacteria along with application of phosphorus fertilizer result in a better nutrient absorption for plants in poor and infertile soils (Hons et al., 1986) . The effect of inoculation by phosphorus sulobilizing bacteria (Pseudomonas type) and mycohrriza fungi on nitrogen and phosphorus absorption and grain yield of sorghum was studied. The inoculation by combination of both microorganisms led to 6-8% increase in grain yield, N and P absorption over the inoculation by sole bacteria and 28-30% increment over sole fungi inoculation (Reddy and Yang, 2005) .
The objective of this investigation was to estimate the growth of two sweet sorghum genotype treated with mineral and bio-fertilization.
MATERIALS AND METHODS
This investigation was carried out at the farm of AlSabhia Agricultural station in, Alexandria, Egypt, during the two summer seasons of 2016 and 2017.The objective of this work was to evaluate two sweet sorghum varieties under the effect of three levels of calcium super phosphates as mineral fertilizer and two levels from phospherien as bio-fertilizer on plant characteristics of sweet sorghum.
The experiment was set up according to threefactorial (Split-split plot) block design in three replications, with the basic plot size of 10.5 m 2 , each experimental basic unit included 5 ridges, 60 cm apart and 3.5 m long. The main plots were assigned to two sweet sorghum varieties viz., Sugar drip and Mn-4080. The sub plots were occupied with three levels of calcium super phosphate (15.5 P2O5) at the levels of (0, 100 and 200 kg/fed) with soil preparation. Bio-fertilizer (Phosphorein inoculation) (without and 1 kg/fed) were arranged in the sub-sub plots with sowing as grain inoculation.
Nitrogen as ammonium nitrate (33.5% N) at the level of 100 kg/fed in three equal doses i.e., added at planting, after 21 days from planting and after 35 days from planting. Potassium sulphate (48% K2O) form at the level of 24 kg was applied in on dose after thinning. Hills thinned at two plants/hill after 21 days from sowing. Other cultural practices such as hoeing, irrigation (surface), etc., were maintained aimed at levels to assure optimum production.
The preceding winter crop was berseem clover (Trifolium alexandrinum L.) in both seasons. Experiments were sown on 10 th May and 28 th April in the first and second season, respectively. At harvest was at dough to ripe stage on (the end of September) in 2016 and 2017 seasons, respectively. Physical and chemical analysis of soil at the experimental site in both seasons of study are presented in Table (1) . The soil is a sandy clay loam in both seasons, and defined (Soil Survey Staff, USDA, 1999) . At harvest time a random sample of twenty plants from each sub-sub plot was taken to determine the flowing traits; plant weight (g), plant height (cm), stalk diameter, stalk sugar %, leaf weight/plant (g), leaves number, nodes number, leaf length, and leaf width.
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the split-split plot design according to Gomez and Gomez (1984) . Least Significant Difference (LSD) method was used to test the differences between treatment means at 5% level of probability. Correlations of the traits obtained from the experiment were computed using Costat program. All the statistical analyses were performed by using CoStat V6.4 (2005) for Windows.
RERSULTS AND DISCUSSION
The results in Tables (2 and 3 ) revealed the response of two sweet sorghum varieties to three levels of phosphate fertilizer and biofertilizer inoculation and their interaction during 2016 and 2017 seasons.
The results shown in Table ( 2) indicated that there was significant difference between the two sweet sorghum varieties i.e., Mn 4080 and Sugar drip in plant weight, and plant height in the second and the first seasons, while it had no difference on stalk diameter and stem sugar % in both seasons. Sugar drip genotype recorded the highest mean values of plant weight (797.2), plant height (234.8 and 217.6 cm) as compared with the other genotype (Mn 4080) which gave the lowest ones in both seasons, respectively. These results are in harmony with those obtained by Murray et al. (2008) ; Ritter et al. (2008) ; Srinivas et al. (2009); and Shiringani et al. (2010) who found the variances of these three traits within genotype.
With respect to phosphate fertilizer levels, results in Table ( 2) revealed that there was significant effect on plant weight (g), plant height (cm), stalk diameter and stem sugar % in the two seasons, where the rate of calcium super phosphate at 200 kg/fed achieved the highest mean values of plant weight (850.0 and 820.8 g), plant height (236.8 and 214.6 cm), stalk diameter (2.4 and 2.0 cm), and stem sugar (9.5 and 12.7 %) as compared with other levels, however control treatment (0 kg/fed) gave the lowest values of these traits in both seasons, respectively. The influence of phosphorus is mainly an aggregate of the functions played by nutrients in mitigating negative effects of biotic and abiotic stresses. Plants provided with sufficient amounts of phosphorus are less sensitive to water deficiency, high temperatures and pathogen attacks, and produce high yield (Ma et al. 2006) .
Regarding the effect of biofertilizer grain inoculation of sweet sorghum, results in Table ( 2) showed that biofertilizer affected significantly on pervious characters. Where, using phosphorien as biofertilizer recorded the highest values of plant weight (797.2 and 730.6 g) plant height (237.7 and 220.4 cm), stalk diameter (2.5 and 1.9 cm), and stem sugar (9.9 and 12.3 %) in comparison with uninoculation treatment (without biofertilizer) in the first and the second seasons, respectively. These results agreed with those recorded by Reddy and Yang (2005) . Table ( 3) report that there was significant difference between the two sweet sorghum varieties i.e., Mn 4080 and Sugar drip in the studied characters like, leaf weight (g) only in the second season, leaves number, node number only in the first season, leaf length, and leaf width while it had no difference on leaf length (cm) in both seasons. Whereas, Mn-4080 genotype recorded the highest mean values of leaf weight (111.2 and 204.2 g), and leaves number (12.9 and 13.7), on the other hand, Sugar drip genotype gave the highest value of node number (12.2 and 14.6), and leaf width (7.3 and 8.7 cm) in both seasons, respectively. Also, results in Table ( 3) show the significant effect of phosphate fertilizer levels on leaf attribute of sweet sorghum, where the application of calcium super phosphate at the rate of 200 kg/fed recorded the highest mean values of leaf weight (107.6 and 191.9 g), node number (13.1 and 16.2), leaf length (74.5 and 84.7 cm), and leaf width (7.3 and 9.2 cm) as compared with others levels, however control treatment (0 kg/fed) gave the lowest values of these traits in both seasons, respectively. On the other wise, there was no significant difference on leaves number as affected by levels of mineral phosphorous fertilizer in both seasons. Teshome et al. (2015) agreed with these results and they showed that to increase growth and yield can be use up to 160 kg/fed.
In respect to biofertilizer effect of sweet sorghum on leaf characters, results in Table ( 3) show that biofertilizer affected significantly on leaf characters. Where, the highest values of leaf weight (113.5 and 219.5 g), node number (13.2 and 14.9), leaf length (72.1 and 79.6 cm), and leaf width (7.4 and 8.7 cm) were obtained by grain inoculation by phosphorien as biofertilizer in comparison with uninoculation treatment (without biofertilizer) in both seasons, respectively. These results agreed with those recorded by Reddy and Yang (2005) . Also, the interaction among the three factors effect on pervious characters are shown in Table ( 3). ns: not significant difference, * significant differences at 5%, levels of probability. ns: not significant difference, * significant differences at 5%, levels of probability.
Correlations of eight traits for Mn-4080 genotype of sweet sorghum were presented in Table (4) . Differences were observed in the correlation coefficients in terms of the magnitude and direction under different environments. Plant weight had positively and significantly correlated with plant height (r=0.510 * and 0.514 ** ) in the first and combined season, respectively, node number, sugar %, leaf weight only in the first season, while no significant correlation with plant weight at leaves number, leaf length and leaf width for Mn-4080 genotype. On the other hand, Plant height had positively and significantly correlated with stalk diameter (r=0.509 *) , node number (0.574 Correlations of nine traits for Sugar drip genotype of sweet sorghum were presented in Table (5) .
Differences were observed in the correlation coefficients in terms of the magnitude and direction under different environments. Plant weight had positively and significantly correlated with node number in the first and second season, sugar % in the second season, leaf weight and leaf width the first season. On the other hand, Plant height had positively and significantly correlated with leaf weight only in the second season. Meanwhile, Stalk diameter had not correlated with the other characters. However, node number had positively and significantly correlated with stalk sugar % in the second and combined season and leaf weight in the first season and leaves number the second season and leaf length and leaf width only in the combined season. While, sugar % had positive correlation with leaf length in the combined season. On the other side, leaf weight had positive correlation with leaves number in only the combined season. On the other hand, leaves number had positive correlation with leaf length and leaf width only in the combined season. While, leaf length had no correlation with the other characters in the second and combined season. *, ** Significant differences at 5% and 1% levels of probability, respectively.
These results are in agreement with those obtained by Murray et al. (2008) who observed the similar correlations between most of the interesting traits and production. Makanda et al. (2009) 
